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(54) ELECTROPHOTOGRAPHIC PHOTORECEPTOR, PROCESS CARTRIDGE AND 
ELECTROPHOTOGRAPHIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an 
electrophotographic photoreceptor having stable 
excellent potential characteristics in any environment in 
the range from low temp, and low humidity to high temp, 
and high humidity and capable of successively forming 
initial, excellent images by incorporating a resin having 
specified structures and a resin having cyanoethyl 
groups into a middle layer. 

SOLUTION: The electrophotographic photoreceptor has 
a photosensitive layer on the electrically conductive 
substrate with a middle layer in-between and the middle 
layer contains a resin having a polyamic acid or polyamic 
ester structure having a constituent component of 
formula I and a polyimide structure having a constituent 
component of formula II and a resin having cyanoethyl 
groups. In the formulae I and II, A1 and A2 are each a 
divalent org. group such as aliphatic hydrocarbon, arom. 
hydrocarbon or a group bonded through such a bonding 
group, R1 and R2 are each H, alkyl, halogen, halomethyl, 
alkoxy or cyano and R3 and R4 are each H, alkyl, alkoxyalkyl or aralkyl. 



CONII-Ai 



TT 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAadayuxDA41 1 1 841 27P1 .... 2004/03/02 



Searching PAJ 



2/2 V 



[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http:// wwwl 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAadayuxDA41 1 1 841 27P1 .... 2004/03/02 



^li^* (2004/03/02) 



(19)B#g#fT/T (JP) 



0® & US 4# «= & $g (A) 



(51) IntCl. 8 

G0 3G 5/14 

C 0 8 G 73/10 

C 0 8 L 79/08 



mm*} 

1 0 1 



4199904000991841 

uimmttgi£w#^ 
#HfWl 1-184127 

(43)^MB WU1^(1999) 7£9B 



F I 

G0 3G 5/14 

C 0 8 G 73/10 

C08L 79/08 



1 0 ID 
A 



S^E^tel *it:£ »3cJBcdSc 3- o L 17 H) 





1#H¥9 -354381 


(71)ffllHA 


000001007 








*-^y >ttsc^a: 


(22)aise 


¥«9*P(1997) 12£24B 




^tSfcfcBKT^lrf 3 T S30# 2 
















*S«5±HKm : f-3TB30#2# ^ 
























SOfCt&*EBKT*L^3TB30#2*!- 
























3(CSaS^:HKT3tL?3TB30»2^ ^ 














(74)ftSA 













(57) [Sift] «KE») 
[CRM ±«*T-eKftLfc«ffi«M4, *VMBS*r* 

^tvmSjS, row; (2) o^^^tt^/f y/-; 



r iuooc coo*, i 

-Ink co O^ 60 """**] 



(S (1) Aitt2«©*«at*, RiMR 
^*44f«r^i- 0 ) (5t (2) Aili2l©t« 



(2) 



11-184127 



1 



(l) 
Uti) 



R 3 ooc 

NHCO 





COOR4 

CONH-Ai 



Ri 



R2 



( I ) 



(stf, Ai (2 2 R> £.U<R2 life] 

-IfcliSiSot. tK^jH^, T^^/uS, ^n-y^JBt 

o c 

N 

L 0 

(5t<K Ai f42ffiro^S^^L, Ri RtfRz fi|H} 
-tftliHioT, 7k3SJS^\ ^ayvjf; 



# y 7s.wxxf^nn, atrna ( 2.) 

[it 2] 




N-A r 



Ri R2 



<2) 



[fb3] 



R7OOC 
NHCO 




COOR 8 



R5 ' Re 

-*«Hi*4or, TA^^S, ^n^vjjfr 

[ft 4] - 



CONH-A2- 



(3) 



[ft 5] 



C — „ — C H o — x — C— , 

ii 

0 



CH 3 


CF 3 




C-, 

1 


-c- 




CH 5 


1 

CF 3 














5- 




_ O 


Rs 



o 
II 

- s 
II 

0 




I >-A 2 - 



6 



-*f:Wiot, *3fJI^ r/u^/^S, /Ma^^HR 
[ft 6] 



~~ C — > — C H 2 ~~ > 

ii 

o 



(4) 



CH S 

-C-. 
I 

CH, 



CF 3 
-c- SCf 

I 

CF. 



-S- 
11 
0 



(3) 

3 

[0 0 0 1 ] 

tpmrnz^-tz-m^mmftft. rot**?-***** 

[0 0 0 2] 

[0 0 0 3] «3tJB^K»dS^F*S— Cfetttf , 

«9 ^-|:Mt5«^fc§o 30 
[0 0 0 4] «^WB*«C*je>feixS«JI« 

[0 0 0 5] LTWjJl^, 

[0006] ^zx\ 3c&#km±m<Dmiz, 

^yT; K (WBBBS 48-47344 ^«^T7#MBg 
5 2- 2 5 6 3 8^i) , Ttfy^TVl, (#&8Bg5 2 
- 2 0 8 3 6 #^«L&t5WBRBB 54-26738 #4* 
«) , ^y^^y (WBBBS5 3-8 9 4 3 5#^*S. 



#WJ¥ 11-18 4 12 7 

4 

- 1 1 5 8 5 8^^) , ^4M7>^7 
A*fc**T* y^S^* (4*BHBg5 1-12 6 14 9 
#4*«R) RU^ir-f > (JftfflBg 55-103556 

[0 0 0 8] 

[0 0 0 9] Httf, «f.M*co*«:ffifit255if^:LS^(g 
[0 0 10] — triI^ftfijn«TLlv>li?ll 

»ff^e>^^r-iry7 p aAd5iiADLe<*o, stasias 

iTltlt9 0 -t^*, jE«a4feT*?iiif«^*< 
[ooi l ] "PBBJttKWSwfcjci 

[0012] tSot, **^<7>BMfi, ffifiiiT^ib 

[0 0 13] **W<OB6?»4, X«Pff^O«*tt 

[0014] mz, *^og«jft ±fem^-^x@)t 

[0015] 

«:f^^-C, R*IBJB3&STE* (l) 
[0016] 

lik 7] 



(4) 



EMlflsp 11-184127 



R3OOC 



NHCO 





COOR4 



CONH-Ai 



R 2 



( 1 ) 



— SfcttWot, tR^^, 7;^;vS, ^n^IJK 



^^7; KK^^^^Wig. fttTFKS: (2) 
[0 0 17] 

[ft: 8] 



O" 




N 



L o 



Ri R2 




N-A 



(2) 



— SfcliUfcoT, 7k5Kj^, r/u^r^s, 

to ) WSix5*fiWt»lrlrt5#H$ K*afcSr* 



&£vm2T1E5£ (3) 

[0 0 18] 
[ft 9] 



R7OOC 



NHCO 





COOR 8 



R5 



Re 



-*fci»iot, **JK J f-> ta^us, AD^yg 

^ % ^n^f;^ 7;^^'>lMV7yM/Tt, 

XJi-O-, 
[0 0 19] 

[ft 1 0 ] 



CONH-A2- 



(3) 



fctttfyrs Kifc*;*7vM«a, fttrFiEst (4) 

[0 0 2 0] 
[ft 1 1 ] 



c-> 

I! 
0 



— C H ? — , 



CH, 

-C-, 
I 

CH 3 



CF. 



O 



-c- - s - 
I II 

CF, O 



N 





X 

R5 R 6 

-Sfcii^iot, TkHflST-. T/i^/uS, ^D^VJ!^ 
Xli-O-. 

[0021] 
lit 1 2 ] 



N-A 2 - 



(4) 



CH, 



— C— , — C H 2 — % — C— , 
I 



o 
II 

sy -s- 



CF, 

-c- 

O CH 3 CF S 6 



(5) 



11-18 4 12 7 



[0 0 2 2] **W«t, iM^JMSftffSrfiT 

[0 0 2 3] 

[li^^lloii] _hfe^ (i), (2). (3) & 



8 

f^:nb co^S*:^- L x%s<£ L fc*rist|fe:f brio, VJ. 
Ti:Ai lit^As £>?±^ Li ^*ftWSr*f5i s rnb;: 

[0 0 2 4] 

[ft: l 3] 



t>0 



o 



CHg 



CN 
I 



CF« 
I 



0 



O 

^^CH = CH-C-CH = CH-0- , ^Q-N = N-^ 
O o 

*yl VI C H 3 



NC CN 




[0 0 2 5] 



[ft 1 4 ] 



(6) 



11-18 4 12 7 



10 



N = N 




NC CN 

W 



o s 



[0 0 2 6] Ai RXfA 2 fiW^gSr^TLT^cJ^ , ■ 
&g<b Ltit^f/K ^fvl'&tf^n fcVuft^T/U^r 

[0 0 2 7] * (1) , (2) , (3) 

(4) R,, R 2 , R 5 &tKR 6 J±**«-?> ; ^ 

; M'>7/S^f 0 Ri, R 
[0 0 2 8] ft (1) (3) R 3 , 



"To R 3 > R 4 , Rt &I5R 8 filS] — T-t*iotV^T 

[0029] ft (i) Rt; (2) t^snsis^tt 

SJttffifcS^liS; (3) R0 (4) T^^tL5«iS^*T 

tfiSOO-lOO, 0 0 OT^Sr^^t L< . 4# 
CltelO, 0 0 0 — 5 0, 0 0 0T*fe^;^^*l 

[0030] ^ry^/usfrw-rsaMBi urn, > 

ry^^^S^^ALTtTieft (5) x (6) , (7) 
(8) (D-ir/Uu— T^yM^yt'^u 

[0 0 3 1 ] 

[ffci 5] 



(7) 



&m^l 1-18 4 12 7 



11 



12 



CH 2 OR 7 



0R 1 




(5) 



CH 5 



-1 CH2OR7 



L Jbi 



O 

I 



(6) 



CH 2 CH 2 OR 7 CH 2 OR 7 

»,o^E^o/^oJ^)l 0 .. t 

OR 7 OR 7 OR, n 



--CH 2 



(7) 



CH 2 -CH 
OR- 



[0 0 3 2]S (5), (6), (7) RX* (8) 4\ 

[0 0 3 3] *ny!:ai«s*ttt*v^ 
aftn. a (1) ^f*fi (3) ^snstasjtftt* 



(8) 

* hny^A^R?li:$^^i*(:, it (2) ^frte 
(4) T?^*ix5*rtj*»*:*i-6*y >f S Kflliftsjs* 

[0 0 3 4] erne, *^co#fJii<D£?3; Ll\&flc««: 
[0 0 3 5] 



(8) 



11-18 4 12 7 



13 14 



#! 

No. 


Ri 


R2 


Ra &tfR 4 


A i 


1 


H 


H 


H 




2 


H 


H 


H 




S 


H 


H 


H 


V y > *^ 


4 


H 


H 


H 


CH 3 

-O-N-O- 


5 


H 


H 


H 




6 


H 


H 


H 


V — r \ / 


7 


H 


H 


H 


0 


8 


H 


H 


H 


O 



[0 0 3 6] [*2]- 



(9) 



¥?m¥ 11-18 4 12 7 



15 16 



m ?f> 

No. 


R 1 


R 2 




A j 


9 


H 


H 


H 


^Q-O i 


1 0 


H 


H 


H 


CN 1 

i 


1 1 


H 


H 


H 


C F 
CF, 


1 2 


H 


H 


CH 8 




1 3 


H 


H 


CHg 


0 


1 4 


H 


H 


C 2 H 5 


o 


1 5 


H 


H 


C 2 H 5 




1 6 


H 


H 


CH 3 


CN 



[0 0 3 7] [*3] 



5(1 7JS 

No. 


Rl7 


R i8 


RwRCfRa, 


A 


1 7 


H 


H 


CH S 


CF 3 
CF 3 


1 8 


H 


H 


"CH 2 -<Q 




1 9 


H 


H 


C3H7 


■o-l-o- 

0 


2 0 


H 


H 




N^CN 
NN 



[0 0 3 8] 



[*4] 



(10) 



&m¥- 11-18 4 12 7 



17 18 



No. 


R 5 


Rb 


Ks 


X 


A 2 


! 

2 1 


H 


H 


H 


o 
II 

-c- 


>=/ J 


2 2 


H 


H 


H 


o 
II 

-c- 




2 3 


H 


H 


H 


o 
II 

-c- 


\=/ \ == / 


2 4 


H 


H 


H 


0 

II 

-c- 


CH 3 


2 5 


H 


H 


H 


o 

II 

-c- 


-O-I-O- 


2 6 


H 


H 


H 


o 
II 

-c- 


-fVN=NHO- 


2 7 


H 


H 


H 


o 
II 

-c- 


0 


2 8 


H 


H 


H 


0 

II 

-c- 


O i 



[0 0 3 9] 



ftmwi 1 - 1 S 4 1 2 7 



19 20 



No. 


R 5 


Re 


R7&tf 
Re 


X 


Ai 
' 1 i 


2 9 


H 

i 
! 


H 


H 


0 

li 

-c- 




3 0 


1 

- 


H 


H 


0 

II 

-c - 


C.N 

-<0H-c = CHH£> 


3 1 


H 


H 


H 


0 

II 

-c - 


CF 3 
CF S 


3 2 


H 


H 


H 


0 

II 

-c - 




3 3 


H 


H 


H 


0 

II 

-s - 

II 

0 


9 


3 4 


2-CH3 


2-CH3 


H 


0 
II 

-c- 


CH, 

nfV -A- 
CH 3 


3 5 


H 


H 


H 


-c- 

CHs 


NC CN 


3 6 


H 


H 


H 


CH 2 - 





[0 0 4 0] [^6 J 



(12) 



VtmW-l 1-18 4 12 7 



21 



22 



Nq. 


R * 


R ft 


Rs 


x 




3 7 


H 


H 


H 


CF, 

-c- 

J 

CF S 




3 8 


H 


H 


CH S 


O 
II 

— c — 




3 9 


H 


H 


CHg 


o 
II 

— c - 




4 0 


h" 


H 


C 2 H S 


o 
II 

-c- 




4 1 


H 


H 


CH 3 


o 
II 

-c- 


CHs 


4 2 


H 


H 




0 

II 

-c- 





[0041] * (1) (3) T^SixSfllfiSfifc^S: 

N->9vHfn y K>&c>f<OT ^ K^igjR ; * UV— ^ 

fc5^^^t<, #i:ii2 0-4 0t-efe5:^s 

[oo4 2] a (i) (3) wsnsta 
[0043] ^ ix5 y xf/vi^tt 

SWIiirL-Ctt. * (5) , (6), (7) fttM8) 
[0 0 4 4] 5£ (2) (4) X'7fk£tlZ>#V4 ^ K 



Six5*iBJi^*aa«ft*tt5 0-40 otT'fcsri:^ 

[0 0 4 5] **W0)*IHJBM\ ^D#J&t/a»« 

if) , a^wix&©A**ik«j^Jll«ft**»«tt* 

[0 0 4 6] ^ftl£Df^t>, ^w^fpiaj/i^o*:* 
io-90lt%x^6:H^i<, ^i:ii3 o- 

[0 0 4 7] ^F-^MWttX, 
C5X»ff±<o*ttft4f*r%itL-CiBff»36Slx»St<o 
-CfeSri 5 , 0. 1-50/i mt'«6:>^ L < , 4# 
i^5i0. 5-3 0 Mmt'^:^^ Lt\ 

[0 0 4 8] ^^^¥Sg*^^*lll mffi 



(13) 



1-18 4 12 7 



23 

mRz*m.ffimmm * ^ <D\mz^i- z>?^7t mws^n 

[0 0 4 9] ti3H4i!l ^E- / T y\ FXTz/RXlh 
i^&U^^ lsi?^t££(D4 >*J*7kmfr ; 7>h7 

; ^^7y y <?J±^&.m ; e°y y ^A&u^rtfy 
y j^mm ;^t;hy7x ~yM * t*<omw 

;K * * * U /MMf , 7*yyu»J5B, 

^y tout e n y K^ar^-fe^o- < x5R»iiiftif<o»iii 

[0050] SffirHts&Jid. rtBttt*#i-s»ffio*« 
*anfc«^]E7L*iijS»Kiw*aijsix5o «*naHMrt 

LTtt, 2, 4, 7 - h y ~ h cr^/U^-U/ 2, 
4, 5, 7-rh7^hD7^tu;y, ^ u ^ 

h 7 V7 y v?^ ^ i'^tf 

f7/- /K *-*-0-v?7;/— /K t: 0 ^V— yK 

Mit^^O ; p—yxfyU7;7^yX7;L'ft: K-N, 
N~y7x^/l/t N-V f 7x^t K 

7v^y - 3 y 9 — ai^vl/j&yUy*;/— /Uftif 

tfyt Y =7 ^ y-^ik^tfo ; a - :7^~/l^- 4' — N, N — 
^7$ SX s f-/\"ORT* 5 - [4- p - h y ;U7 

^y^yry) -5H-^/ [a, d] *J*s 
* n^^^^^co^^-y SlsZkik&yn ; 'O^S^aWfc 

; hyr ))-fr7*>jkik&® ; hy7x^7^; 
dw-rs^y ^— (^jx.^y -N-^/u*yw<y— 
[oo5i] ^iMtt^i^im TKy^^^ 

/K ^y^7 — K *fy ^ yy^^^-ryuy&tf 

[0 0 5 2] «ffittJ2!JBtf>Kffli, 5-4 0iimffc5 



24 

r>/iW^L<, #!:ill0-3 0^mtfe5I>^ 
[0 0 5 3] StriBLfc ± 5 <c«fflr 

[0 0 5 4] «PK'i^yt^/^/W<y-;', 
-fe ^ x^yi^lfg&tfT^yi^ 7 ^ > y = >-jf;fc v 

.Mytm&mmz 5 — 4 o. M .mtfcs:i:^ffii< , 4$ 

Mfil 0-3 0 MmT^5:i^lV\ 
[0 0 5 5] *38Kf-fflV^lx5W«tt3fe#»:fc IT 

fit* ^Jxifr/u^: Ms s 

TKy^^uv^u^^u- hy3:t/r^ y /u»K*if) 

5 1 ^ tem-m&ftLT ^-r^y? -a a l 

[0 0 5 6] MKl, *:^0^(Ci3U^T^, «t3t:Ji±t-«» 

[0 0 5 7] ±JCL^:#«l^>Jft**ife4: LTfi, ftflt 
^-f >^fe, ^7 s i/-n-r^y^ tr— A=i — 

[0 0 5 8] D l ^*38WO«^^|HR3ltffSr*-rs^ 
[ 0 0 5 9] Ej^ioV>T, 1 J»Vt<D*¥£W<Dm* 

[0060] ftv^-ea***5 



(14) 



*&m^ 11-18 4 12 7 



25 

**»6l::J:0«ftlE¥$*i-tv*< a 
[0 0 6 1 ] IMg**:gitfcte*|t7ii, iB3tfrm^b 

[0 0 6 2] «(s^SO«5fc:(t 1 (Otm^ ? 9 
ffcSix, 3EJwi»Jt*#a (*H*) 1.0 

[0 0 6 3] *«WJri3l^Ttt, -hSS^^WSftft 

i, -ftt«¥a3, »«*sksat5^ y-=>^*sk 

y y^SrWWB-^u— if— fcf— A^y ajtam^ 
9 *>*fc < i fc 1 o^ftfr l <}: ^ln-fri::^ IT* 



(BLS, «*ft*X» («0 ») 2. 5 
OgB&t^ h^t Kd77>1 0 O^^r^JP^T^r^Lfi 
Lfc. 

[0 0 6 9] ftV^-e, TIG^C 
[0 0 7 0] 

[fbn] 

Hj C CH 3 

h y r y — /U7 ^ > 5^<t^y *— f 
Ml (2- 2 0 0, H^H»fft^ («) Si) 



26 

[0 0 6 4] ^f: x Si«R3fe3fc4!S. IT-flif^I 

U rcoff ^{ZtfcoTfinbjriS If— tr— juco^, 
L EDT U>T OSaft&t/iftAv'* v$ — T U^<DmW)^ 

[0065] ^jsw^m^-^niB^ftsim^wa^* 
iwWJHi^o^ft&i - % l — - tf— t*— ^7" y >^ — , c 
RT^y>^-, LEDT'yyj'- fSa^yy^-s 

- [0 0 6 6 ] - - 

XttMl 

TVi^ ~£-k«_hl::, H^ftNo. 3Tvt^H6^ 

yr^ Kit 5 n (iM, aTBW t^ryxfyuft 

7Vu^> (flttMfc*!* <*) i;CR-S) 5«^Sr 

-r-v- /<— tml, i4ott'io»««:t 
[0 0 6 7 ] ^{z N Tie**: 

[0 0 6 8] 
[ftl6] 

CONHCGNH ~V^3 
^> CI 



^Tir-v*— TJMSU W^r^Ciot, Biff a* 

2 0 MmO««flHaS»Sr»«Lfco 

[0 0 7 1 ] m^JUBfttt*. »«K9«KKttB . 

(Model SP-4 2 8, JHn««C <«) ») *m 
^t - 5 k v©a p tftt-e*|:f tS-fr, lfMWBFBf 

3»«Lfc«, ^^V^^ffi^T.BBSl 0 lux 

te. (v 0 ) . Vofri/2\zffi&TZ><n\z& 

ip^jss (ei/2) RTfm&yt&cDm 

ffi, iP*>S»B«ffi (Vr) SrSJSLfco 

[0 0 7 2] tt*«r«l«C*1- 0 

[0 0 7 3] H5£#J 2-6 
«*ft*«No. 30#y7> Kiiy7/xf;H^ 

[0 0 7 4] ^m^^ 1 ^Tjk-to 
[0 0 7 5] nM&i 7-9 



CI 




N=N -£3 H "" N - H 0 hN=N 




(15) 



4#M¥ 11-18 4 12 7 



27 

V\ *BM<aR**r 1 5 0 C CT3 0»H(f^, 11:2 5 
0tt2 SPflSfeitS - > \Z £. 9 flHJl L/iJ£A 

[0 0 7 6] 1 



2S 

[ 0 0 7 7 ] Jt&ffl 1 
CM-8 0 0 0. J|£U («) K) 5^^ >' ^y~/i^9 5 

[0 0 7 8] vsgk^m 1 f'^-f = 
[0 0 7 9] 









El /2 


V r 




No 




(lnx • sec) 


(V) 




3 


(CR-S) 


1. 07 


0 


2 


4 


n 


1. 12 


0 


3 


5 


n 


1. 17 


0 


4 


2 2 


X (CR-C) 


1. 03 


0 


5 


2 3 




1. 10 


0 


6 


3 1 




1. 08 


0 


7 


1 1 


;^7;i/n-;i/ (cr-v) 


0. 98 


0 


8 


1 2 


jot 


1. 05 


0 


9 


1 6 


/r 


1. 08 


0 








1.58 


0 



*CR-C, CR-V:ffif^Il (») H 

[0080] -mmm 1 o 

g3 0mmXl^ 3 6 0mm) + PfliI<Z> 

l 4 0tt*3 0#IHHtV\ ^M/ioBW*: 2 . 0 u m i 

[0 0 8 1 ] »feixfe«^»«*flcSr, 

lai&Mift* (i st:, i5%rh) Ttigio, oo 
^Bt^mfi (v D ) ojdi, ajmavB^KRa^fcjt 

S^ffl«fit (v L ) ©jH«arf»bixfcBlffk<DSfliicj: 



is K5 4 o o r^-^^^j 

[0 0 8 2 ] »*4r*2ir^i- 0 
[0 0 8 3] HJS0IJ 11-15 

^JSCTl 0 ^ii:LTlT-?Ig3t^(ML, FPfifi 

[0 0 8 4] 2 ^-r, 

[0 0 8 5] i*!j&#J 2 
Ittt W 1 -Cffi V ^fc * IR A ttSrttffl L K^tt *«« 

[0 0 8 6] ^^r^2^7r 
[0 0 8 7] 



(16) 



#[P1-^ 11-18 4 12 7 



29 



30 



3* 2 





fiJ SB 




an a* c*» 

sfl H » 

(30 


V D (-V) 


V L (-V) 


Vi (-V) 


m & 


*2S0U 0 


680 


155 


160 


£ ft 


0 


» 11 


685 


150 


155 


a ft 


0 


» 12 


680 


160 


170 


a ft 


0 


" 13 


675 


150 


160 


& ft 


0 


n 14 


680 


155 


160 


£ ft 


0 


* 1 5 


680 


155 


165 


A » 


0 




680 


180 


250 




0 



[0088] mmm 16-is 

11 0 ^il:LTT;u>-r)Av'y ±Ji*IH 
[0 0 8 9] ^V^-^7^n^7^yl 

**4S&£, #y tf^/uy^^-/u (bx-1, «7Kft:^ 
li OR) SSI) 2U*i/?u^**y; isZ 4«fz*j»L 

[0090] #^-c\ ni£OTi tmmizvxm^f^m 
[o o 9 i] -»bnfe«^*»B3tff«r, ^m-n^- 



"Cf? 9 if— if— i.^ y — ^if 

U (30t, 8 5%RH) K'115, 

0 0 0^c^lj^ffiLiit>X^^fro7 , i 0 ffffili, 3D »!!■:: 

*3(t«i»ffl*ffi (v D ) 
fcitswatit (v L ) ^ao^^fTofz. 

®J(7)^ (AV D< AV L ) £^1". iffe*Ha<OitAD*' + , 

[0 0 9 2] tt**3*^ro 
[0 0 9 3] J£«0ij 3 

(MrfMtU ff«Lfc 0 
[0 0 9 4] tt*«r3*JZ*i". 
[0 0 9 5] 



* 3 





5 0 0 OfetSOigMSte 


mmm 


AV„ (V) 


AV L (V) 


lUSflll 6 


-10 


0 


& » 


» 17 


- 1 5 


+ 5 




» 18 


-5 


0 






-4 0 


- 1 5 





[0096] mmm 19-21 
mmm 1 6 - 1 8 -ems Lizm+^nmytfr&'myttt 

(FVLlSlfi^^ t&T«* (SO S) £JB 

v\ (#*BR««tt*3t) mat i 5 0 0 1 u x 

b'-i,7 B yy^ (lbp-sx, ^rty> (80 S) -c 

[0 0 9 7] 



[0 0 9 8] ttm®\4 . 
[0 0 9 9] tfctfc^J 5 % 6 



(17) 



11-184127 



31 

[0 10 0] «»€:*4i::^1- 0 



32 



[0101] 
* 4 





:7* h*^U- (V) 


^JS0U 9 


2 0 


" 2 0 


1 0 


* 2 1 


1 0 


Jt«*#!4 


5 0 


" 5 


6 0 


» 6 


5 0 



1 9 



[0 10 2] r©»*^6S6)^4J:5i:, HI 

h * ^ V - # ^ 4 9 <£ K S tt 5 o 
[0 10 3] 



[oio4] zLtz, *5£w<Dtpmm&mi^z>- 



[Hi] 




(72)^0^# ftftl 

MM^±m IKTAf 3TI 30# 2 # ^-f 

y >^**^ttrt 40 



